and presence (+) of microsomes preparedtom human liver Specific reversion rates are expressed as revertant colonies/ng and were calculated by regression of the linear portion of the dose-response curve. In addition to its usual role in HCO,-/CI-exchange, the anion transporter (band 3) in human erythrocytes is also responsible for 5% of monocarboxylate fluxes in these cells (Deuticke, 1982) . This affinity for organic acids extends to some small neutral amino acids, particularly glycine (Young et a/., 198 1 ). In the present communication, we report further properties of glycine influx by this route and show that Lglutamate, which is negatively charged at physiological pH, is also a substrate of the system.
["C]Glycine and L-[U-'4C]glutamate uptake (37°C) were measured in normal human erythrocytcs and in horse erythrocytes lacking saturable, carrier-mediated amino acid transport activity (transport-deficient type), by methods described previously (Ellory et d., IYS1; Fincham et a/., 1985) . T h e incubation medium contained isotonic K2S0, (to eliminate amino acid uptake in human cells by Na +-dependent system A X o r Na+/CI--dependent system Gly; Ellory et ul., 1981) . Solutions were buffered with 15 mM-potassium Hepes, except for experiments at different extracellular p H (6.3-Oh), in which case 15 mM-potassium phosphate was In all cases, initial uptake rates were linear with respect to Concentration. At 5 0 mM cxtracellular concentration, SITS-sensitive glycine influx in horse and human erythrocytes was 4.1 and 10.9 mmol/h per I o f cells, respectively.
To test further whether the SITS-sensitive component of glycine transport was mediated by the anion-exchange transporter, we compared the effects of SITS and three other band 3 inhibitors [4,4'-di-isothiocyano-2,2'-stilbene disulphonate (DIDS), 4.4'-dinitro-2,2'-stilbene (DNDS) and 4-benzamido-4'-aminostilbene disulphonte (BADS)I on initial rates of ["Clglycine (0.2 mM) uptake measured in human erythrocytes at pH 8.0 (Fig. 1 h) . Patterns of inhihition were similar for all four compounds with IC,,, (the concentration of inhibitor causing 50%) inhibition of the control flux in the absence of the compound) values of between I and 3 p~ and maximum inhibition corresponding t o 62-6SoA1 of the total uptake. T h e monocarboxylate transporter is also inhibited by SITS (Deuticke, 1982) . However. in contrast to stilbene disulphonate derivatives, specific inhibitors of monocarboxylate transport [p-chloromercuribenzene sulphonate (PCMBS), a-cyano-3-hydroxycinnamate (CNCn), quercetin] caused only modest inhibition of I '"Clglycine uptake by human erythrocytes (Fig. 1 u) .
T h e present results confirm and extend earlier work from this laboratory implicating band 3 in the transport of glycine by erythrocytes. In addition, our findings suggest that a significant fraction of L-glutamate uptake in both human and in horse erythrocytes also occurs viu the anion-exchange system. This represents the first evidence of mediated glutamate transport in erythrocytes from these species. Physiologically, band 3-mediated glycine and [.-glutamate transport is likely to contribute t o the provision of these precursor amino acids for intracellular glutathione biosynthesis. Interestingly, under conditions of increased pH, the transport capacity o f this route exceeds that of conventional amino acid-specific transporters. T h e glutathione S-trasnferases (GSTs) form a supergcne family of enzymes which detoxify clcctrophilic susbtances by conjugation to glutathione. In mammals the enzymes have been assigned to three families. according to their immunological cross-reactivity and sequence homology. these are known as alpha, pi and mu. Human and rat pi family enzymes are called GST n and GST 7-7. respectively. they are highly conserved (86% at the amino acid level) and show a similar tissue distribution I I ] . GST 7-7 is not expressed in hepatocytes, but is present in hyperplastic modules and tumours induced by chemical carcinogens [ 21. Elevated levels of GST n have rarely been seen in human hepatocellular carcinoma; however, increased expression has been observed in a number o f tumurs such as melanomas and carcinomas of the colon and cervix [ 1 I. Transcription o f GST 7-7 has also been shown t o be induced by the tumourpromoting phorbol ester 12-0-tetradecanoylphorbol 1 3-acetate (TPA) and the activated N-Ras and c-l/tr-/itr.s oncogenes 13-51, These agents are thought to act through the same enhancer element which is known as the TPA-responAbbreviations used: GST. glutathione S-transferase; TPA. 1 2 -0 -tetradecnnoylphorbol I 3-xetate; TRE, TPA-responsive element.
sive element (TRE) 161. T h e human GST JI gene contains an element with 100% homology to the T R E of human metallothionine IIA 171; it is therefore of intercst t o dcterminc whether exprcssion of GST n is stimulated by activated K t i s oncogenes and TPA.
A cDNA library constructed from the poly(A) + KNA o f large cell lung carcinoma cells was probed with rat subunit GST 7-7 cDNA. Six recombinants were isolated and the longest of these was sequenced by the chain-termination method of Sanger 181. T h e cDNA was 605 bp in length and was identical to the published sequence for GST JI cxccpt for the first 102 base pairs which were absent. Total R N A prepared from the following human tumour cell lines: HeLa. NCI H82. EJ bladder carcinoma, H I 0 8 0 and H I 0 8 0 IC. was analysed for expression o f GST x by Northern blot. Expression was variable. NCI HX2 and EJ bladder carcinoma appeared to express the highest levels, only the latter is known t o contain an activated c-//ti-Htis oncogene. HI080 which is derived from a fibrosareoma is known to contain one copy of activated N-1iu.s and one of normal N-Rus. H I O X 0 IC is a tetraploid derivative of H 1 O X 0 which contains only a single copy of the activated oncogenc. Expression of GST n in both these cell lines is low and similar suggesting that at least in these cell lines the concentration o f activated H r i s has little cffect on the levels of GST ; I mRNA.
TPA inducibility of GST n was examined in HcLa cells. Transcription of both cndogenous metallothionine IIA and exogenous chloramphcnicol acetyl transferase linked to the GST 7-7 promoter sequences have been shown t o respond
